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Vibration isolating pipe clip 

The invention relates to a vibration isolating pipe clip for the 
vibration isolating securing of a pipe to a support, in 
5 - particular a wall or ceiling of a building. 

The invention relates in particular to the vibration isolating 
member of a pipe clip of this type, which vibration isolating 
member is located between the pipe and the pipe clip body. The 
10 vibration isolating member is intended to reduce the 
transmission of vibrations from the pipe to the . pipe clip body 
and then to the support . 

US 592 755 describes a large number of different vibration 
15 isolating members for a pipe clip. US 592 755 proposes that the 
vibration isolating member be designed in such a manner that one 
or more internal passages extending in the circumferential 
direction are present in the vibration isolating member- In 
addition to the solution of providing internal passages, it is 
20 also known to arrange • grooves and fins at the inner 
circumference and/or outer circumference of the vibration 
isolating members, as revealed, for example, by EP 0 413 883. 

The provision of internal passages and the .provision of grooves 
25 and fins are generally known, measures in the field of vibration 
isolating members for pipe clips. 

Vibration isolating pipe clips with' a vibration isolating member 
which is made from a foamed rubber with a structure of open 

30 and/or closed cells and intervening cell walls of film thickness 
are also known. A drawback of these known pipe clips is that the 
cell walls of film thickness are only able to withstand a very 
low repeated load and buckle in the event of this load being 
-T.rc*^eded, rreaninci that they have then peraianently . collapsed. 

35 Even an excessive static load may cause the cell walls to 
rupture. This means that foam rubbers are in the - long term 
insufficiently stable for this application/ and moreover such 
materials are undesirably sensitive to temperature. In practice, 
pipe clips with a foam rubber vibration isolating member are 
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only suitable for relatively undemanding, applications under 
light loads. 

The alDovementioned vibration isolating members are used in pipe 
5 clips with a vibration isolating effect- This effect is 
important, for example, in the case of medium-carrying lines,, 
such as water pipes, central heating pipes and the like in 
build±ngs, in which context the transmission of vibrations from 
these lines to the walls and ceilings to which the lines are 
10 secured using the pipe clip constitutes a problem. 

To ensure the intended vibration isolating action, it is known 
for the producer of the pipe clip to specify for any pipe clip a 
maxiimam permissible working load which can be exerted on, the 
15 vibra-fcion isolating member by the pipe in the radial direction 
while retaining the vibration isolating effect of the vibration 
isolating member. This maximum working load is a static load 
which, is calculated on the basis of the weight of the filled 
pipe. 

20 

It is generally known, for example from DE'199 26 952, that if 
the vibration isolating member is compressed to a greater 
extent, the vibration isolating action .decreases. In that 

context, it is already known that, in - the case of a pipe clip 
25 with vibration isolating member, two* different maximum working 
loads are given, namely a maximum working load which is such 
that the vibration isolating effect is retained and a much 
higher maximum working load at which there is "no longer any 
vibra.tion isolation. A producer is known where the latter value 
30 is jh.igher by a factor of 5 than the former value. It will be 
cleaar that such a great difference means that 'a very large 
nuioJD&r of pipe clips are required to support a pipe, leading to 
undesirably high levels of difficulty in installation. 

35 Anotlier drawback of a lovj maximum working load for retaining 
vibration isolation is that in practice there is a considerable 
risk of the vibration isolating meiaber in. fact being subject to" 
heavier loads than the static working load calculated v/hen 
d6si<gning the installation-'" This is because the actual load on 
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the vibration isolating member is also determined by a numbear of 
other factors which are not generally taken into account in the 
calculation on paper. These, factors include, inter alia, therrinal 
effects, for example the expansion of the pipe, but above all 
5 what are known as assembly effects. These include, for example, 
the alignment of the pipe clip if, as is customary, a pipe is 
supported by a plurality of pipe clips arranged at a distance 
from one another. If one pipe clip is aligned slightly 
inaccurately with respect to the pipe, which in practice is 

10 almost inevitable, this will result in an additional load on the 
vibration isolating member. Also, in practice there is a 
considerable risk of the annular clip body of the pipe clip 
being tightened excessively around the pipe, in particular now 
that use is often made of powerful electric screwdrivers to 

15 tighten the bolt(s) of the pipe clip. (Excessive) tightening of 
the pipe clip also leads to an additional static load on the 
vibration isolating member. These effects cause the vibration 
isolating effect to decrease or be lost altogether, Hithexto, 
these effects have not been taken into account when assessing 

20 the vibration isolating effect of the pipe clips by means of 
laboratory-scale tests . 

It is an object of the invention to propose an improved pipe 
clip which - taking account of the real practical situation when 
25 -pipes are. installed, with the aid of pipe clips - provides the 
desired vibration isolation. 

The invention provides a pipe clip according to the preamble of 
claim 1 which is characterized in that the vibration isola^ting 
30 member is made from a porous elastomer with closed cavities and 
separating walls between them. 

It is preferable for the vibration isolating member to be made 
from a porous vulcanized rubber with closed cavities and 
35 separating walls between them. 

By using porous vulcanized rubber instead of solid rubber or 
foamed rubber, as knovjn from, the prior art, it is possilol-e to 
make optimum use of the advantageous properties of solid riabber 
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- in particular with regard to the elastic def ormability 
properties - while moreover obtaining the desired ^'soft 
behaviour" of the vibration isolating member as a result of the 
porosity. 

5 

The invention is based, inter alia, on the insight that the so- 
called ''form factor"' of a vibration isolating member is relevant 
to the vibration isolation which can be achieved. After all, 
vulcanized rubber is not compressible, meaning that compression 
in a specific direction is associated with the formation of a 
bulge in another direction. 



20 



In the case of pipe clips .in which the rigid, substantially 
annular pipe clip body lies around the outside of the 
15 substantially annular vibration isolating member, in practice 
this bulge can only form in the lateral direction (in the 
direction of the axis of the pipe) . The known shapes of the 
vibration isolating member with internal passages and/or 
external fins and grooves are intended to promote this mechanism 
of local compression under the influence of the pipe and lateral 
bulging and in this way to facilitate the compression of the 
vibration isolating member. 

The form factor is the quotient of the surface area which is 
subject to load, on the one hand, and the free surface area of 
the vibration isolating member, on the other hand. In the case 
of a known vibration isolating member made of solid rubber and 
with a solid cross section, in the event of compression of the 
vibration isolating member between the pipe and the pipe clip 
body, only the . free edges of the . vibration isolating member can 
be considered as free surface area, meaning that the form factor 
is high. 

The known vibration isolating members for pipe clips which are 
i5 provided with internal passages extending over the circumference 
and/or grooves and fins over the circumference at the outer 
edges have .a more favourable form factor than tlie solid 
vibration isolating members described above, on account of the 
larger free surface area. 
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on account of porous elastomer material, preferably porous 
vulcanized rubber, being used as material for the vibration 
isolating member for a pipe clip as proposed by the invention, 

5 it is possible to obtain a much larger free surface area than in 
the case of the known vibration isolating members for pipe 
clips, since the cavities make a considerable contribution to 
the free surface area. In this way, it is possible to obtain a 
significantly lower form factor than with the known vibration 

0 isolating members for pipe clips . As a result, it is possible to 
obtain a pipe clip with noticeably favourable isolating 
properties without .the external dimensions of the vibration 
isolating member (and therefore of the pipe clip) having to be 
altered compared to the known pipe clips. 

5 ■ ■ 

The free surface area of the porous material created by the 
cavities is also advantageous for the vibration isolating effect 
if the shear load of the vibration isolating member is taken 
into account, since a vibrating pipe also exerts dynamic forces 

0 on the vibration isolating member in the longitudinal direction 
of the pipe, leading to shearing of the said isolation member. 
Compared to solid rubber, the active surface which is subject to 
shear in the case of the vibration isolating member according to 
the invention is significantly smaller and therefore the 

:5 vibration isolating member provides less shearing resistance. 
This too makes a considerable contribution to . the isolating 
properties of the pipe clip according to the invention. 

It is preferable for the form factor of the vibration isolating 
3 0 member to be less than 0.2, particularly preferably less than 
0.1, the form factor being determined for the linear compression 
range under compression of the porous elastomer, preferably the 
porous vulcanized rubber. 

3 5 It is preferable for the walls between the cavities to have a 
thickness and for the cavities to have a diameter which are such 
that elastic deformation of the' vibration . isolating member takes 
place under elastic deformation of these walls, with the vol'Jiine 
of the cavities being reduced. In the event of compression of 
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the porous rubber, therefore, it is observed that the walls are 
compressed in one direction and bulge out into the space of the 
cavities substantially at right angles to this direction. 

5 It is preferable for the thickness of the walls to be such that 
in the event of elastic deformation of the vibration isolating 
member the intervening walls have a deformation behaviour which 
substantially corresponds to the deformation behaviour of solid 
material, as explained above. These walls between the cavities 
of the porous material have a thickness which is considerably 
greater than the film-thin walls which are known from foamed 
rubber and also behave significantly, differently under load. 
This is because in the vibration isolating member according to 
the invention it is these walls which provide the elastic 
15 bearing force of the vibration isolating member. The material, 
preferably the vulcanized rubber, of the walls of this vibration 
isolating member is not itself compressible, but on account of 
the presence of cavities throughout the porous material, the 
walls can bulge under the influence of a load exerted thereon, 
20 the size of the cavities then being reduced. In the event of the 
vibration isolating member being compressed under the influence 
of the maximum permissible working load which may be exerted on 
the vibration isolating member by the pipe in the radial 
direction while maintaining the vibration isolating effect of 
25 the vibration isolating member,, cavities will still be present 
in the material. 

It is preferable for the cavities to be substantially 
unpressurized, such that in the event of ' a reduction in the 
30 volume of the cavities under the influence of deformation of the 
vibration isolating member, no significant increase in pressure 
occurs inside the cavities . ■ 

It is preferable for the. thickness of the intervenincr walls to 
35 be greater than or equal to the diameter of the cavities. 



It is advantageous for the diameter of the cavities to be 
between 0.03 and 0,7 millimetre, preferably between 0.05 and 
0.5 millimetre. 
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It is preferable for the number of cavities per mia^ to be between 
75 and 350 cavities, particularly preferably between 100 and 275 
cavities. 

5 . 

It is preferable for the porous material, particularly 
preferably the vulcanized porous rubber^ to be selected from the 
group consisting of materials obtained by cleaving off water (if 
appropriate at a vulcanization temperature) from a water- 
10 containing chemical (examples of these materials include 
vulcanized rubbers) . 

It is preferable for the porous rubber to be selected from the 
group of EPDM polymers. 

15 

It is preferable for the water-containing chemical to be a 
hydrated salt. 

It is preferable for the vibration isolating member to have an 
20 elongate strip-like body which extends along the inner 
circumference of the annular body. It is preferable for the 
strip-like body to be extruded. 

In one possible embodiment, the body of the vibration isolating 
25 member is provided with retaining edges which interact in a 
positively locking manner with the pipe clip body.. It is 
preferable for the retaining edges to extend along the side 
edges of the pipe clip body, for example for the retaining edges 
to engage around the pipe clip body. 

30 

The retaining edges preferably have a less porous structure than 
the intervening porous strip. It is particularly preferable for 
the retaining edges to have a solid structure. 

35 It is preferable for the side edges to be formed integrally on 
the intervening porous strip in a co-extrusion process. 

When compared to kno-vn pipe clips, the choice of m.aterials 
according to the invention has been found to provide advantages 
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in particular in the low-frequency range, in particular for 
vibrations below 250 Hz, This is important, for example, for 
pipe systems with an electrically driven pump with vanes. The 
passage frequency of the vanes then leads to a vibration in the 
5 pipe system in the range below 250 Hz. In this context, it is 
noted that low-frequency noise, even when it is not perceptible 
or scarcely perceptible to the human ear, is harmful to health. 

It will be clear that the choice of materials according to the 
10 invention can be combined with known measures in the field of 
shaping . 

i 

It is preferable for the vibration isolating member to have a 
characteristic line which represents the relationship between a 

15 compressive load (N) exerted on the vibration isolating member 
and the resulting relative compression of the vibration 
isolating member (%), which characteristic line, as the 
compressive load increases, has a first zone, with a 
substantially linear relationship between the compressive ' ''•load 

20 and the relative compression, an adjoining second zone with a 
reduced increase in the relative compression as the compressive 
load continues to increase, and possibly a third zone with a 
relative compression which remains substantially constant as the 
compressive load continues to increase, the characteristic line 

25 of the vibration isolating member having a transition from the 
first zone to the second zone at a relative compression of the 
vibration isolating member which amounts to at least 50%. 

The thickness of the known vibration isolating members, as well 
30 as of preferred embodiments according to the invention, is in 
the range between 3 and 10 millimetres. Tests have shown that in 
the case of the known vibration isolating members, which have a 
sim.ilar characteristic line, the transition from the first zone 
to the second zone is to be found at a relative compression of 
35 the vibration isolating member of approximately 25%, This means 
that in the extent of a compression of approx. 1-2.5 millimetres, 
the vibration isolating effect has already been lost. This level 
of compression often occurs, for the reasons outlined above. 
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in the case; of the pipe clip according to the invention, a much 
broader range is available for the compression of the vibration 
isolating member. The producer can now simply select the maximum 
permissible working load which may be exerted on the vibration 

5 "isolating member by the pipe in the radial direction while 
maintaining the vibration isolating effect of the vibration 
isolating member to be such that there is sufficient margin left 
for further compression of the vibration isolating member as a 
result of assembly effects without the relative compression 

10 exceeding 50%. 

Furthermore, the invention relates to a vibration isolating 
member which' is clearly intended ' for assembly in a pipe clip 
according to the invention, and also to a roll of porous 

15 material in strip . form from which vibration isolating members in 
strip form for a pipe clip according to the invention can be 
cut. This is because nowadays in practice vibration isolating, 
members for pipe clips and rolls of material in strip form from 
which vibration isolating members are cut are commercially 

20 available . 

The invention will' be explained in more detail below on the 
basis of the drawing, in which: 

25 Figure la shows a pipe clip provided with a vibration isolating 
member according to the invention, as well as a pipe supported 
by the pipe clip. 

Fig. lb shows another cross section through the pipe clip and 
30 pipe shown in Figure la. 

Figs. 2a-b show a cross section through an example of a 
vibration isolating member according to the invention in various 
degrees of compression. 



35 



Fig. 3 shows a table presenting measurement results using a pipe 
clip according to the prior art, 



Fig. 4 shows the table from Figure 3 in graph form. 
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Fig. 5 shows , a table presenting measurement results using a pipe 
clip according to the invention, 

5 Fig. 6 shows the table from Figure 5 in graph form. 

Figurres la and lb diagrammatically depict a cross section 
through a vibration isolating pipe clip 1' according to the 
invention for securing a pipe 6 to a support, in particular for 
10 securring a medium-carrying pipe 6 to a wall or " ceiling of a 
builciing- 

The pipe clip 1 has a substantially rigid annular pipe clip body 
2 wbich is composed of a first clip half 3 and a second clip 
15. half 4 and is provided with securing means, in this example nut 
5, for securing the pipe, clip body to a support - 

It will be clear that the term annular does not mean that the 
pipe clip body is circular in shape, for example it is also 
2 0 conceivable for the pipe clip body to be of square or polygonal 
design. 

Furtliermore, the pipe clip 1 has a substantially annular 
vibxstion isolating member 10 which bears against the inner 

2 5 circxjinf erence of the pipe clip body 2 and during assembly is 
ultimately positioned between the outer circumference of the 
pipe 6 and the pipe clip body 2. In this example, , the vibration 
■ isolating member 10 has an elongate strip-like body which 
extends along the inner circumference of the annular pipe clip 

30 body 2. 

The vibration isolating member 10 is made from a porous 
vulcanized -rubber with closed cavities and separating walls 
between them.. . ' 
35 . 

The walls between the cavities, which are shown on an 
exacfgerated scale in Figures la and b, have- a thickness and the 
cavxties a diameter which are such that elastic deformation of 
the vibration " isolating member takes, place under elastic 
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deformation of these walls, with the volume of the cavities 
being reduced. 

Furthermore, the thickness of the walls is such that in the 
5 event of elastic deformation of the vibration isolating meittber 
the intervening walls have a deformation behaviour which 
. substantially corresponds to the deformation behaviour of solid 
rubber. 

10 By way of example, the member 10 is produced by extrusion or 
(injection) moulding and vulcanisation . from a rubber selected 
from the group consisting of vulcanized rubbers obtained by 
cleaving off water from a water-containing chemical at a 
vulcanization temperature, 

15 ' • 

By way of example,, the porous rubber Is selected from the group 
of EPDM polymers. 

By way of example, the water-containing chemical is a hydrated 
20 salt. During the vulcanization, the water then comes free of the 
salt and is evaporated, resulting in the formation of the 
cavities. During cooling, the water vapour condenses, so' that 
substantially ozily a minimal quantity of water and vapour 
remains behind in the cavities. As a result, the cavities are 
25 substantially unpressurized, such that in the event of a 
reduction in the volume ' of the cavities under the influence of 
deformation of the vibration isolating member, no significant 
pressure increase occurs. 

30 In one possible embodim.ent, bubbles - and pockets are visible at 
the outer surface of the vibration isolating member 10 as a 
result of the production process- 

The cavities have the effect that the form factor of the 
35 vibration isolating member, which is defined as the quotient of 
the surface area which is subject to load and the free surface 
area, is significantly lower than if the member IC has a solid 
cross section and is even significantly lower than in knovm 
embodiments with fins/grooves and passages. 
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It should be noted that, the invention does of course also allow 
fins/grooves and internal passages of this nature also to be 
provided in the vibration isolating member. 

5 

It is preferable for the forin factor of the vibration isolating 
member to be less than 0.2, more particularly less than 0,1. 

It is preferable for the thickness of the intervening walls to 
10 be greater than or equal to the diameter of the cavities. 

It is preferable for the diameter of the cavities to toe between 
0.03 and 0 . 7 millimetre, preferably between O.05 and 
0.5 millimetre. 

15 

In an advantageous embodiment, the number of cavities per mm^ is 
between 75 and 350 cavities, preferably between lOO and 275 
cavities. 

20 In an embodiment which is not shown in Figure 1, the body of the 
vibration isolating member is provided at its side edges with 
retaining edges which are intended to interact in a positively 
locking manner with the pipe clip body, for example side edges 
which extend along or engage around the side edges of the 

25 annular pipe clip body. 

• In one possible embodiinent, these retaining edges have a less 
porous structure than the intervening porous strip, for example 
have a solid structure. 

30 

In one possible embodiment, the retaining edges are formed 
integrally on the intervening porous strip in a co -extrusion 
process. 

35 Figures 2a-b show, on a considerably enlarged scale, a section 
ox a vibration isolating member of a pipe clip according to the 
invention in various ' states . This is in this case a vibration 
isolating m.ember 10 which was originally rectangular: in cross 
section, made from porous vulcanised EPDM rubber as described 
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above. The quality of the example shown is moderate. In 
particular, the spread in size and distribution of the cavities 
is not optimal. The quality is adecjuate for clarification of the 
invention . 

5 

In Figure la, the porous rubber is free from load ' and the 
cavities and intervening walls are clearly apparent. 

In Figure 2b/ the porous rubber has been subject to a 
10 . considerable degree of compression. It can be seen that the 

material of the walls behaves substantially in the same way as 

solid rubber, with the bulging of the rubber between the 
' cavities taking place into the cavities, the size of which is 

reduced as a result. 
15 . • 

A compar'ative examination relating to the vibration isolation of 
a pipe clip will now be explained with reference to Figures 3-6, 
representing a comparison between a known ..pipe clip provided 
with a vibration isolating member and a pipe clip provided with 
20 a vibration isolating member accor-ciing to the invention. 

The study was carried out by means of comparative tests 
performed by the Frauhofer Institut Fur Bauphysik (DE). For 
these tests, a steel tube w±t:h an external diameter ' of 
25 33 millimetres was secured to a measuring wall using pipe clips. 
A microphone was arranged in a receiving chamber on one side of 
the measuring wall, and the tube was located on the other side 
of the measuring wall. The measurements were carried out in 
accordance with DIN 52219, 

30 

The measurement results relate to dif f erential mea:surements with 
respect to a reference test in V7h±ch the pipe was secured to the 
measuring wall in metal pipe clips without using vibration 
isolating m.embers . 

35 

The tables in Figures 3 and 5 slaow the measured difference in 
noise level' (in dB) at one- third— octave band center frequencies 
between 100 " and 5000 Hz, causeci by INS (International Noise 
Standard) in accordance with ISO. 3S22-1: 1999. Table 3 presents 
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the results using known pipe clips of type "BISMAT 2000" as are 
commercially available from the present Applicant, and Table 5 
presents the results using pipe clips provided with vibration 
isolating members according to the invention. The graph shown in 
5 Figure 4 presents the measurement results from Figure 3, and the 
graph shown in Figure 6 presents the measurement results from 
Figure 5. 
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It is clearly apparent from the tables and graphs that a very 
considerable improvement in the noise insulation is achieved in 
particular in the frequency range between 125 and 250 Hz using 
pipe clips provided with the vibration isolating member 
according to the invention. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

t BLURRED OR ILLEGIBLE TEXT OR DRAWING 
SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



